Cathepsin D and other hydrolases in the kidney of streptozotocin-diabetic mice. Possible relevance to microangiopathy.
The lysosomal enzymes cathepsin D (E.C. 3.4.23.5), alpha-glucosidase (E.C. 3.2.1.20) and beta-galactosidase (E.C. 3.2.1.23), potentially involved in the breakdown of the peptide component and the disaccharide units of basement membrane glycoproteins, were studied in the kidney cortex and liver of streptozotocin-diabetic mice. In the liver of diabetic mice, as compared to controls, an increase was found for the total activity (measured in frozen-thawed homogenates) of cathepsin D (+135%, P less than 0.01) and beta-galactosidase (+32%, P less than 0.05). In the kidney a decrease was observed for both the free activity (measured in 12,000 g supernatant) and the total activity of these two enzymes (cathepsin D: -62% and -24%; beta-galactosidase: -29% and -23%; P less than 0.05 in all instances). Alpha-glucosidase did not show significant changes in either tissues. Total protein content of the two organs did not change significantly with diabetes and therefore cannot account for the enzyme alterations observed. These data indicate that the response of kidney to diabetes is opposite to that of liver (decrease versus increase in catabolic enzymes), and suggest decreased degradation of basement membrane in some tissues in diabetes, which may contribute to the thickening of basement membrane and therefore to the development of microangiopathy.